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SECTION 16671B 
SERIES PROTECTIVE DEVICE (SPD) 


GENERAL 


SCOPE 


A. The following specification describes the requirements for a series hybrid AC powerline 
surge filter for protection of PLCs and other critical microprocessor based loads requiring 
surge and noise rejection. 


RELATED SECTIONS 
A. Section 16906 — Programmable Logic Controllers 


REFERENCES 


A. The SPD units and all components shall be designed, manufactured and tested in 
accordance with the latest applicable standards of the following: 


1. UL listed under UL 1449 and UL 1283 
2. CSAcertified per CSA 22.2 
3. ANSI/IEEE C62.41 Category C3, C1, or B3 and A1 environments. 


B. The UL 1449 suppression voltage ratings (SVR) and CSA label shall be permanently affixed 
to the Series Protective Device (SPD). 


SUBMITTALS — FOR REVIEW/APPROVAL 
A. The following information shall be submitted to the Engineer: 
1. Provide verification that the SPD device complies with the required UL 1449 2nd edition. 


2. Provide actual let through voltage test data in the form of oscillograph results for both the 
ANSI/IEEE C62.41 Category C1 (combination wave), B3 (ringwave) and A3 (ringwave) 
tested in accordance with ANSI/IEEE C62.45. 


3. Provide spectrum analysis of each unit based on MIL-STD-220A test procedures 
between 50 kHz and 200 kHz verifying the device’s noise attenuation exceeds 65 dB at 
100 kHz. 


4. Electrical/mechanical drawings showing unit dimensions, weights, installation instruction 
details, and wiring configurations. 


5. Product data sheets. 


SUBMITTALS — FOR CONSTRUCTION 


A. The following information shall be submitted for record purposes: 
1. Final as-built drawings and information for items listed in paragraph 1.04. 


B. The final (as-built) drawings shall include the same drawings as the construction drawings 
and shall incorporate all changes made during the manufacturing process. 


QUALIFICATIONS 
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SECTION 16671B 
A. For the equipment specified herein, the manufacturer shall be ISO 9001 or 9002 certified. 


B. The manufacturer of this equipment shall have produced similar electrical equipment for a 
minimum period of five (5) years. When requested by the Engineer, an acceptable list of 
installations with similar equipment shall be provided demonstrating compliance with this 
requirement. 


C. The equipment and major components shall be suitable for and certified to meet all 
applicable seismic requirements of Uniform Building Code (UBC) for Zone 4 application. 
Guidelines for the installation consistent with these requirements shall be provided by the 
manufacturer and be based upon testing of representative equipment. The test response 
spectrum shall be based upon a 5% minimum damping factor, UBC: a peak of 2.15g’s (3.2— 
11 Hz), and a ZPA of 0.869’s applied at the base of the equipment. The tests shall fully 
envelop this response spectrum for all equipment natural frequencies up to at least 35 Hz. 
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C. The equipment and major components shall be suitable for and certified to meet all 
applicable seismic requirements of the California Building Code (CBC) through Zone 4 
application. Guidelines for the installation consistent with these requirements shall be 
provided by the manufacturer and be based upon testing of representative equipment. The 
test response spectrum shall be based upon a 5% minimum damping factor, CBC: a peak of 
2.15g’s, and a ZPA of 0.86g’s applied at the base of the equipment. The tests shall fully 
envelop this response spectrum for all equipment natural frequencies up to at least 35 Hz. 


220k = 


C. The equipment and major components shall be suitable for and certified to meet all 
applicable seismic requirements of the BOCA National Building Code, paragraph 1612.6. 
This shall include both vertical and lateral required response spectra as specified. 
Alternatively, the manufacturer’s certification may be based on a detailed computer analysis 
of the entire assembly structure and its components. Guidelines for the installation 
consistent with these requirements shall be provided by the manufacturer and be based 
upon testing of representative equipment. The equipment manufacturer shall document the 
requirements necessary for proper seismic mounting of the equipment. The test response 
spectra shall meet or exceed the required response spectra peak acceleration of 1.6g’s 
(3.2-11 Hz) and a ZPA of 1.0g as specified in the BOCA National Building Code, for all 
equipment natural frequencies up to at least 35 Hz. 


D. The following minimum mounting and installation guidelines shall be met, unless specifically 
modified by the above referenced standards. 


1. The Contractor shall provide equipment anchorage details, coordinated with the 
equipment mounting provision, prepared and stamped by a licensed civil engineer in the 
state. Mounting recommendations shall be provided by the manufacturer based upon 
approved shake table tests used to verify the seismic design of the equipment. 


2. The equipment manufacturer shall certify that the equipment can withstand, that is, 
function following the seismic event, including both vertical and lateral required response 
spectra as specified in above codes. 


3. The equipment manufacturer shall document the requirements necessary for proper 
seismic mounting of the equipment. Seismic qualification shall be considered achieved 
when the capability of the equipment, meets or exceeds the specified response spectra. 


« Note to Spec. Writer — Select one 
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SERIES PROTECTIVE DEVICE (SPD) 
SECTION 16671B 
REGULATORY REQUIREMENTS 
A. SPD units shall be UL listed. 


DELIVERY, STORAGE AND HANDLING 

A. Equipment shall be handled and stored in accordance with manufacturer’s instructions. One 
(1) copy of these instructions shall be included with the equipment at time of shipment. 

OPERATION AND MAINTENANCE MANUALS 


A. Equipment operation and maintenance manuals shall be provided with each assembly 
shipped and shall include instruction leaflets, instruction bulletins and renewal parts lists 
where applicable, for the complete assembly and each major component. 


PART 2 PRODUCTS 


2.01 


2.02 


MANUFACTURERS 
A. Cutler-Hammer 
B. & 
Ca 


The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 
specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 


TRANSIENT VOLTAGE SURGE SUPPRESSION — GENERAL 


A. Critical Load filter shall be Cutler-Hammer type AEGIS or approved equal meeting all ratings 
and features specified herein. 


B. Electrical requirements 
1. Unit Operating Voltage: Refer to drawings for operating voltage and unit configuration. 


2. Maximum Continuous Operating Voltage (MCOV). The MCOV shall be greater than 125% 
of the nominal system operating voltage. 


3. Protection Modes. For three-phase WYE configured systems, the device must have 
directly connected suppression elements between line-neutral (L-N), line-ground (L-G), 
and neutral-ground (N-G). 


4. UL 1449 2nd Edition SVRs. The manufacturer must provide certified documentation on 
all protected modes. The maximum UL 1449 2nd Edition SVR for the device must not 
exceed the 330V for each Line to Neutral, Line to Ground and Neutral to Ground modes. 


C. Filter Design 


1. Each unit shall utilize a tuned, series-hybrid CLC filtering circuit coupled with metal oxide 
varistor array between each available mode. In addition to series inductor elements, the 
unit shall be mounted in series with the downstream load. Devices without series 


« Note to Spec. Writer — Insert data in blanks 
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SERIES PROTECTIVE DEVICE (SPD) 
SECTION 16671B 


inductor elements designed to meet the required noise attenuation specifications shall 
not be accepted. 


The suppression system shall not utilize silicon avalanche diodes, air gaps or other 
components that may crowbar the system voltage leading to system upset. 


D. Safety and Diagnostic Monitoring 


iL. 


An indicator light shall be provided on each unit. The extinguishing of this light, shall 
indicate the protection system has been damaged. 


E. Optional Feature Remote Status Monitor. The filter device must include Form C dry contacts 
(one N.O. and one N.C.) for remote annunciation of unit status. The remote alarm shall 
change state if the monitoring system detects a fault condition. 


F. Warranty. The manufacturer shall provide a full 5-year warranty from the date of shipment 
against any part failure when installed in compliance with manufacturer’s written instructions 
and any applicable national or local electrical code. 


2.03 SYSTEM APPLICATION 


A. 3- 
1. 


2. 


6. 


15 Ampere Loads (Single Phase; L, N, G or L, L, G) - Model AEGIS-HW or AEGIS-PR 
Surge Current Capacity. Total surge current per phase (based on an 8x20 microsecond 
waveform) that the device is capable of surviving shall not be less than 39,000 A. 


ANSI/IEEE Let Through Voltage. Let through voltage based on IEEE C62.41 and C62.45 
shall be included in the submittal package and shall be less than 10 V for Categories A3 
and B3 Ringwaves and less than 115 V for the Category B3/C1 impulse. 


Electrical Noise Filter. Each unit shall include a high performance EMI/RFI noise rejection 
filter. Noise attenuation for electrical line noise shall be 85 dB at 100 kHz using the MIL- 
STD-220A insertion loss test method. The unit shall be complimentary listed to UL 1283. 
Products not able to demonstrate noise attenuation of 55 dB at 100 kHz shall be rejected. 


Physical Requirements: Each unit must be DIN rail and flange mountable with a footprint 
no larger than 71mm (w) x 11mm (I) 4.375 in. x 2.875 in.) 


The unit shall be CE approved for international applications. 


The unit shall be rated to 15 amperes and equipped with a 5-15R male plug-in and three 
(3) receptacles. 


23eOR << 
The unit shall be equipped with a one pair protector for RJ-11 telephone/modem. 


B. 20-100 Ampere Loads (1 - 3 Phase Loads) -- Model AEGIS+ 


ie 


Surge Current Capacity. Total surge current per phase (based on an 8x20 microsecond 
waveform) that the device is capable of surviving shall not be less than 80,000 amperes 
per phase and for service entrance applications or where there is no upstream 
suppressor, 160 kA/phase surge current. For low surge exposure applications, 40 
kA/phase surge current is acceptable where specifically shown on the drawings. 


Balanced surge plan construction. For each phase, all surge current shall be distributed 
equally to all MOV components to ensure equal stressing and maximum reliability. Two 
solid copper surge planes, separated by a dielectric, must be used to create 4 low 
inductance (high surface area) paths. The minimum thickness of the 2 copper planes 


« Note to Spec. Writer — Select one 
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shall not be less than .14mm; the minimum width along the path shall not be less than 
30mm. These dimensions shall ensure mutual and self inductance of all components are 
minimized and the current path to each MOV is equal. Designs incorporating 
suppression modules are not acceptable. Independent third party testing is required to 
verify the surge plane construction meets this specification and provide equal current 
sharing. 


. Physical Requirements (size and wiring). Each unit must be flange mountable with a 


footprint no larger than: 
114mm x 83mm x 254mm for single-phase applications less than 60 amperes 
254mm x 127mm x 381mm for multiphase applications less than 60 amperes 


. Terminals on the filter shall be on top of the unit to provide easy wiring. The phase, 


neutral and ground conductors (shall accept 2-14 gauge wire). Dual lugs shall be used 
on neutral to facilitate 200% neutral requirements. The terminals shall consist of copper 
alloy. Aluminum connectors rated Cu/Al mounted on the terminals shall be acceptable. 


. Harmonic Current Rated. Each conductor shall be rated to carry a high harmonic current. 


The actual current rating must be 150% or greater of nominal phase current. The neutral 
conductor (if present) must be rated 250% or greater of nominal phase current. 


. Mounting. Standard applications shall be provided with a flange mount for secure 


mechanical mounting. The flange shall be composed of 16 gauge steel and welded or 
integral to the container. 


. &NEMA 12 or 4X enclosure. The surge filter shall be mounted inside a NEMA 12 or 4X 


enclosure to prevent touch hazard and filter isolation. The filter shall be located to permit 
easy maintenance and removal. 


. Overcurrent Protection. Overcurrent protection should be installed upstream of the surge 


filter and load. The overcurrent protection should be sized for the downstream load and 
permit 500% inrush for 1 second. 


EXECUTION 


FACTORY TESTING 


A. Standard factory tests shall be performed on the equipment under this section. All tests shall 
be in accordance with the latest version of NEMA and UL standards. 


INSTALLATION 


A. The Contractors shall install all equipment per the manufacturer’s recommendations and the 
contract drawings. 


s< Note to Spec. Writer — Optional 
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